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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide negatively 
charged toner which improve transfer efficiency by 
decreasing fogged toners and reverse transferred toner 
as far as possible and prevent the void and dust of the 
toner. 

SOLUTION: The work functions of hydrophobic 
negatively charged silica 15a and 15b of the negatively 
charged toner 8 are smaller than those of toner mother 
particles 8a, alumina - silica multi component oxide 
particulates 13 and metal oxide particulates 14 and 
therefore the negatively charged silica 15a and 15b stick 
to the toner mother particles 8a, then the particulates 
13 and the particulates 14 having the work functions 
greater than those of the silica 15a and 15b stick to the 
particles 8a in the form of coming into contact with the 
silica 15a and 15b. The dust is prevented and the void of 
the toners in the central part of the line image is 
prevented by using the particulates 13 and the 
particulates 14 in combination. 
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m t =5: 0 . -r ojvffc?® h tcftj&H i2tU 

m*&<7)Mm&i>'V# 1 5 a , i 5 b tt&kn&mm 
imiAt r;us v v/jm^immtLT 1 3 1 £ 



ffffltSI fcT. tt*tt<Ofl««tt^!l« 1 5 a, 1 5 

ttcom^mtt^ 'J *<7)ij: 0 i>'j?*< -r h z t s 
bi—n^iztuft^mnmtPimmit. 

•y?*tS&ig;1km<7>FP I A 2 1 0 oT-aj^-rs 

&<?>®vmih-i'- tmmz. cm&) 

«*&^8ac0SfiC*rLT0. 5SM%JaJi4. 
OSS%12lT£K£3*i.&:fts. if* t<ti. 1 . OMfi 
%*^3. 5«fl:%c7)KHtc:ift^"f6c 7 >* { J;V\ dixlC 

[00613 ^a^nji 2-rabST^s^— 
iwm$L=f-\ 3«. tctjtt^^m^ft^^ 

«r;p5-t— v-i»^is-^se-ft«t*4^ 1 3<±, mum 

f?&2 5 3 3 0 6 7#^|g(C^S#t-CV>S ^-flfc-T 

kwx**&. uiTtc, znftw&mizfflTjkcommi.z&v 

(1) ^-^^ND^r'Wt^tJit/T^S-^A^ND^-'Mt; 

feSr^^ii:, Zti^ticom^Z** VTtfxk b Hz 
S. 

(2) t#4,<X7t^^v5^N'-^- ^ttfeb. flt 

(3) *'xSrH#:*^*glU. ^A»ft:ft»UTV^/Na 

y^itMmttzm^^zm^tzfmmizj; vm* 

[00623 H2t±, Bt)j*^1ffl : m2 53306 7^ 

mzffiaki*thx^&T/u$i—>> vxmis-M-fvmm? 

*Wm-t&tzthcr>J<— i— mW.X$>h. H*. 10 Hi 
j^E^, 10 2lllly+^7hf > 10 3(ifg«^ 
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t77i>. 104tiPWg. 10 5«*MB», 10 6li 
[00 63 3 till 0 HZliZMiS-Tlrv bmi 0 2 

a^ifcs-fr&i-u ^a>->^- f io 2otwi : i o 

4*^{i7k^l-4Nm3/'h. £5*5. 5Nm 3 /h&J: 
Tfl-ibm&ZtttfXViS i C 1 4 1 • 3 0 k g/h<vm 

A 1 C 1 3 2 . 3 4 k g/h<7)WfeX'ttt\imi&Ztirjm 

mte2tixm&Zitt>ti&, zcovg.. mmmi o i ic«i 

jUf-ZtzlZV-J 7xD>£i£mLXttf&Zti, 4*:. 

^vxm^mimmkttmmtA 1 2 o 3 6 sss%, 

S i 0 2 3 5«M%Tfe 0 . -^^©T^ti 1 4 n 

m^i-J^^fu^^>- ( dm s ) izkotfefcitsvimzti 
[0 0 64] znrti>$+-i'V#m-&mfcMm!L=Fi 

3*(7)Tfr$.-f- (Alj0 3 ) bisiJX ( S i 0 2 ) b<T> 

[ 0 0 6 5 3 T)V 5 7— L> #«aftMUMR&? 13t 
fcftSA l 2 0 3 i S i 0 2 bcr>m&itte. Al 2 O 3 <0# 

*a*>*5 5ii%-8 5sa%. s i o 2 co# *a*>*4 
- >j xmarmttmmm? i 3 (i*g^*T^^ii§ tt& 

ET^J:-5Jt*fflW5^2 0 m 2/g~2 0 0 mVstf) 

i><ob%&. jet. rju^-f—^'j/jm^m^mm.^ 

3*0— »:SfS«i7nm-8 0nm, #?±L<«:10n 
m— 4 OnmTSbO. «S8fC2 0 n mULh#3 0% 

i 3 jssajfc h -r~mkT8 aomzft vx. 0 . 1 

*fi%~3*S%, jff*L<tiO. 2fig%— 2SS% 

osij-^rmsirr s fc J: v % . r jv s t— ^ y # it-s-SHt^ 

iSS^l 3J2ro-F#f&S^£Wt-&^-C. 

^iux- t mmm^zte <t & ^asgij 1 2 v -r-mtL 

8 a tSiv ^ ay b -fh Z. b tfX* & . 



[00 66 3 CK^iOft^mtth^— 8<JDT/U5 

^-^UJ&W^lJWHWBtt^ 13li. 5.0eV-5.4 
e VO&fflcDgS 1 ^ftVP^C t 5 . 4 e V— 5 . 7 e VCO 

®h<os&2 cr>temmgi<?> 2mmv>-ti:9mm£7f;-i-b b t> 

e VT'3j-5t, 7VW 5 7— >- U i} tt-gfMbNriR&T' 1 3 
<?5J& 1 OttVISffc «fc 0 < . $. fc* 2 cott^Wta J: 0 

[ 0 0 6 7 3 £ OT/U 5 'J *«^t«f 1 

v ^tsij^ l xn htLtz^r- ^cto ittBB-rs . mm-ftm 

88*4^ 1 3 tcB^T § 7*— # * 0 3 *J J: t/g|4 tc^-T . 
[00683 Bfi*<7)?IB#W^m=i3V>T{2. *fe3t<7) 

lliex^;p=¥— (Photon Energy) ti^SttCt Tfcfflfa 
\k%Mri-$SU& (Emmission Yield) bcom&fr&n^tl 

a, 

[00693 -T =Sr^*» . T/P 57— i^'J ^H-^^ft^ 
( A ) lC*S(t£IbjgX.*;i^f— 5.18eVti4 

■T X d tcSft^ ( b ) &c fctf-sfibiia^^Mf- 5.62 

eVT'1.0. 2H^tt»& tt5 ^ t . 

<e lt , s 7— u *«^gtYL%ss*i[^ 1 3 tir/w 

5 7-i: >- y t <0»«r*a^lWfc«ttT(clfc LTtt*K 
SfcOM*^^<. h7>- ^^8at^j3S§fi.Si:jEi: 

-^»J*«-&»flSflrtK«t^Fl 3*^S i 0,SftA 1 2 0 
3^ t<7>m=5r-l.?S-^-C-ii^roc: blz&m?&i>cob 

[ 0 0 7 0 3 £ <D <fc 3 5rT^ S 7— i- y *^SE-fL!H« 

a *^gjrr m^m&^zit lx h -t—n* 

S-iSSStca »=«W LT IE«m h 7— Zbtf 
«.«0t\ «5gL*:©#mteh7"-i-r££fc#T£-S>. 

[oo7i]7^5t-^y ^a-^Yk^ta-? i 3 
mmti x b l . - 1 

Hi i: S^2 <7)ft^|igiS:$-$ij^T-# , W&<n£ 3 =5r 5 . o 
e V— 5. 4 e VcOEH^ 1 <Ott*OT$Ci: 5 . 4 e V~ 
5 . 7 e V£0ffiHc0^2<7)tt*M^Oaa^>ti:*M»^ 
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[0072] zcomicon^m.it.hi-~i m 

i&Dj; o lZftW®\ 1 2 k LXTfrSI—isVXVfeWMt 

mm? 1 3k t uc^T;p$^-^y*^&-ffc!f*) 

WS^ 1 3 cOtirPMSt «fc i—miL? 8 a 

*f (tt*^!c5.64 eV) . /^/PMK-fk^^^ 
(tt*H8&5. 6 1 eV) . *mWMt+?> 
(tt*B3Sfc5. 64e V) . W^hnyf^A 
(TiO a Sr ;ti*W»5.62eV) m&m^&Zb 

* < -r k fc & tsmmumn b -i—m&mmz ± * * 
[0073] «r«o/i^;ur-*-*— - emmfo?-? Miju? 

ikit-Cm^tytlXti *) . flRtif HOJ&0#IB2 0 0 0-1 
28 5 34-9^teB»*ixTV»*Wt*ffi*=J: l 5iBt 

+9> <HlteW#14TSS-*-) «i*fr«JE£K£MLT*5 
0. **>&tt&#0.0 2jum~0. 1 0/xm-t'$>&kk 
t(£, ^Wi:3affi4:<0«mfct* t 2~8(Ci2^3nT^ 

^ 'j a M-smmmor? 1 3 <o$s«i@<fc 0 < t&g£ 

[0 0 74] zcoZoiz^ TtUSI—zsVy&m&WHm 

mm- 1 3 £ o^^^ttv^^^-r^^msi-fb^Mi 

1 4 £ .1 w/i' 5 y #*frBHUMRl&? 1 3 k 

£ A*.-r k . r^^-r-^ v *&&m<twm?<o 

i/V/>tfL#&S.Wm&-4 bb LXWUfcth^bteh b± 

±mmtmm? 1 4 * rn- s ^ u *ftteBfl:fttt 

Sfistfct) castorr* i k i 0 N h-*-- #J$^ 8 

[0 0 7 5] JEfc. JMWWl 2k 
<0Bt*tttf>ft#*ttS'y;ir 1 5 a. 1 5 bcOp *>, 
OS^mtt^U* 1 5 a«0^— tf:et^«S2 0 n mJU 
"T\ jftL<a7nm-16nmt'*0, ffe^TCO 
ftWWfcS" W15b ^-Mfgll 3 0 n mm 
Jbu $F£L.<li4 0 nm~5 0nml:|K$ntV^. 

[0076] ^Cc. *f&n<7)W$m& b-f— 8fi. *l-8s 

#j 1 2 1 lt . mmcoTfv s.-f—z/'j xm-itWHvm&m. 
?i 3&£vmft<r>-^mivmm?\ 4 office &a 
<,zmtxfa<wmm*W()mt&zb m*-i£. 



THL T^U^WJB. ^^l->SJig. 7-yS^Bt^* 5 *> 

a. 

[0077] ^a^PJ 1 2c7)&^ti, V# x7-'J 

^/l^T^7K^t^Q«LTfira-rSC:k^»* L^. ifcK 
-(t^S^k L-Tti. m*.lf. is* ^)WJ7x3)l>i/^>, 

(4 - i s o-roW7i-;H 

yXJfy/l-i'^nyjy, ( 4 - t -~7^-)V~7 1 — 

y5y, V s - 2 -Xf i'/l' - D/l^y 7 y < 

-3, 3-y7fiKyW-y?n/(,y7y, h 

^iy^^, ^■^f-Zk-^-f-Zl'-^D/Jyiy^Jy. (4- 
iso- rn tVW7 1 — )V ) - iyjcf-;u- 9 a)Ui/7 >m 

[0 0 78] *¥£Bncon%m&bi~-8lZ$>-oTlS. 13T 

acoi d h -t— mm? s a K*f-r& s ■r—i'V t> 
m&men/smi- 1 3 omsn*j± ,0.1 3 m 

L-<{i0. 211%~21I%T'l)^. * 
*: . h 8 a tc*t-f & ^M®!-ft^»iS^ 14 co 

mnmi±o. imm%-2m&%. *F*t<{io.2S» 

1. 5Sfi%"CA*. *?t, bt-fW8a(:*f 
•TS^I-^S'Jl 25ft^m&n;Wi:. 0.511%-5« 
»*L<ti:lSfi%~4aS%<y5SiJ-&kt-2.k i 

[0079] mz^ sfc^HjcOg^'lt h-J— 8ii, 

^ v^t , h -r-mn.? 8as *-<7>ftureig:# 5 . 3 

eV-5.65eV. if* L < (± 5 . 3 5 e V~ 5 . 6 e 
VcotcOkU h^— e®^8a<7)tt*BIS*sr 

s ^ u *«-&K^iB»fste^ 1 3 o^ i co&wmm 

m^yj&Z J:>y|6]_t$-tt&.rk **T-?> S C k AWJ L 
Tt: . h -i — 8 a ^irat^ OTyly 5 £y 'J 

13^2 asottwscorat^rv ^ 



[0 080 3 h-f—mtLT8sLt*l-im\l 2tl*^ m$£ 

;hS*i— ^^»^lHi^&A£*tT. hi— Ott 

com^Utt h i— 8 tiW feixS . 
[0 08 1] £OJ:3fcL/C»&;h.*ft««thi— 8 
<OftWWtt5.3eV-5.7eVt* 1 ), ff4L<tt 
5.4eV~5.6 5eVTfc5. =Sr*3. {&ffl*3#gl®<0 
tt*IHIfcJ: 0 hi— acottmm®.**:* < -th 

C\UzX<0. */7VZ£ t )1&mX'Z. HE^S&^S: J: 9 [4 

DftflWtthi— 8<aftVHft*'h3 hi— 

mmmmz * hmma-vwh-f—mmmwizm l 

Z\tX. .1<0 rji#«j co^S-«l$iJ-rsC:i:* { T'# 

[0082] JtJt. ^Hjw^^14h^_8{±, 
8ihi— tC&oTWU 'l@Sc^cO ;s P%^S* < 5Aim— 1 
0/urru «FiL<»±6jum~9AtmT-$>0, 
Shi— tCftoTti, «5 0%SfS (D so ) *>\ 8 
vmaT. L<t&4. 5Atm~8AtmTfc 0, 3,u 
rntlT*' 1 0 %WTT-£> 0 , *? * L < f± 5 %lilTcO^@ 

[0 083] — *RtC *Hti£hi— fc«-£i£hi— fc£ 

but**, hi— «t^a*'hs<-r*t» zsoxm^com 
to&imt k> . zcotzib h -r-nmmMtfw® 
x°tz*% b^o^m^s. a*, am** 

aaa**^ l x h i— #«s*>-«t l „ wmmszcm*? 
*7>jmt><m*Lx hi— am«*«j|iairt-4«rtit* 
hi— tLxitmmLm^t^ofsim&hz. 

tzttLX . T/US i — i^L) *^^®!^t;%^^ 1 3 

msij 1 2 1 Lxffl^s t . *«tt*4M6a*:7o- h-x-£> 

0, fl-8sBU 2m?<VMim<?>fflm$:WlMX'£&i>cr>X' 

$>r>. ±ti. ■mitm2<r>ti:m>m®t<ng:Z*:%<x'Z& 

<OX\ Ep^lSI*iit^L/£m^14hi— fc-TSi 
[0084] M(C *^fiog#^tth-^-8 i: LX 

mmmsn) £o.9 4m±t-r&fcj:<. s£L< 

0.95 jajbT** . TOg ( SfcljMU8& > 0 . 9 7 
*T'iii?l>-->'^rP-h'tJ:0. -e^JJLtTtir^ 

58) Sr0.9 4feJLhtt--&c:t^<J: 0. <K^S&*£r»Lh 

[0085] 5 «C*«S*Ufc£0>W«OJl»mt h 
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i— 8l=*3ivcii, fi-g-Schi— fcilft»^hi— «0 

a, 1 5 b**hi— #*4T8 at=-M-«f-r*. .I<OBM<t£ 
com^Sttv-'J^ 1 3<Of±^B8St«t 
^KttT/hSi— ^U^IS-g-K-fb^^l 3*iJ:t^ 
*1fefeJg®Ht;!8!J 1 4 *>'-?-ii-?--^tt*TOcmc J: 

ftMThi— ea^8 at,zttmLtzn&mi±i''j* 1 3 

tH^LT hi— #^8 aA^jfiSSt-t&C: fc#*iKf < 
SrS. Lfc^t, hi— &mT8ai<7mmJ)<m*feT 

-ftffejmm^ 1 4 , *j iimTkttcos^tt^ wis 

a, 1 5bl=£ Oifc^^^irfu, j:^^. 

[0086] x . &mm<m 1 4 com-t&itm 

Wrt&\>^WM&tX (&L 1 x 1 O 9 ^ • cm— 5x l 0 11 

•e^ a £ i: r/p s i— i^D *^-&st^w®©T 1 
3^-T-i. hi— co«JfWSfig£J: 0^*6<)tc^-r^fc 
^> J: 3 . t-=3ri3 0 . iBS*tt<Oj| lefts' 'J 
*15a,l 5b«0^rri»hi— <^^1tllltg*5j:t^h 
i— <OSE»14|6lJi«Sg t V H*^1te t . m?M£'7)& 

tm^rmtm&m^ 1 3^-r& hi— <5o«mi4i«]±ffi 

fgt HWcO^HSt^ffl^^n^flSflgSr hi— 
8 a tztt- 1 }--? & i i: ^T't & . 
[0087] ^ixfcJ; 0 . m^mit hi— 8 cOBfiiftttlR 
TSrR6jh-C# 2, i: i: t, tcMcOjSWm^R&jfC^ Sik*» 

0 . h i— co^fefe XlfAyj 

mzWffl~?2>Zb&X'£&. £tz. hi— C0ii»l4£|*j 

Hffiw^-riss-ieiiT-ii'&fcfcUc. hi— <o 

i--8tt*<OJl1IMt*»j:>)-«JaMK<?fc»)3SgU. 4> 

[0 088 3 H5li, Cl^Jcom^tthi— 8SrffiV> 
0. 16tt, ^CDfiJom^mtthi— 8t)Bl^«tt- 

ime*. u±mB.&ftx-&2>irm!§dm. 2iinnt 

3(iSS7t. 4<i^U--v^ru-h\ 5<iK 

^i±hi— . 9{ite^*f. loti^ffis. liamm, 

[00893 ^T®®5t«s 1 1 LX «s ^T^ifcJl^S 
MTti^. *«««SjSotflsUS, 07 (a) tcsH" 



^f&4iJI 1 c±3 it^m^JUJi 1 dj^SrSSSteJlSr 
[00901 ®m^rfr 1 a t LTti. 4MO(?5»Stt 

^ft^ffl^r*)'), MMfffimmi o'»q • c 

- h 7 4 >VJ>±IZ T )V S —*? A £ H#£> & ^ *J4SH8ttM 

[0091] nm&dwti a.±.izmft>ti&T3\zm 

1 b fc LTI±4Mntf5Tgi*JI*Heffl»rK-C**. PR 
if. Tfl*«lbtt**ttfcto-h3-li\ *VU*I»jL 

i b&«m+&mmt*0>±£Mfi&t9zm 1 c 

[0092] nffift^M 1 c t=*3SfS«?t^ffl^i; L 

-n^m^^s^Ki:. muz 
tin 2 mxt(Qm*i!rfr-&T'wn-r& z t s . 

[0093] 1 c fcfc{tS;N*«f >-^— ^flgi: 
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b'^;U-ifg|b'^;^S-^^5:^f £ - 1 S . 

T'A^f vr-Bffltl 0 0S*gM=*f LT, 1 Ottfigg— 
10 0 0agg|$<7)3EfflT'JflviA>ixS„ 

[0094] m?tf&i*jf i d zffifSL-tzm#imm®mt 

o/UT— ;K -rh^^ryacf-u^, f N5y77^7 
2. 4. 7 - h V — Vn-9--7)V*US 

snyi??*;* summit, ^v^s^mmfa. 

[0095] ]E?L^i*!fi5«i: LTi4. **W—)Vtt& 

^75^^ T'^^Wb-^Bj, ^yy>"fls* 
ff^iiS. iii^cO«?«^.tt^{4#»4^(i2SJil 
[0096] VffirNBS* 1 d+teli, Zti^co^co^ 

-h. !K'Jx;^V. ^UT'Jl^-N. iK'Jt'^/f 

JS-ftb'^-KKt'n^a-^i*. ^un-^ssjm 

it , , mm 14 , M« fc t T OD^ttco jST^ "J ^ 

colSfigJtti. SfiJtT'^M ^r-«lt 1 0 0SfiSStc*r 
L-T 2 5aMgP~3 0 0a*gP^KfflT'ffl«.^itS. 
[0097]fiMllc, m^i^ll dSr^fig-T 
*£*>&I2. M^jgSr^ffl-rS fc J; < . ?§S<J{i^*-<v^ 

;K -Y yT-abvuT^n-^OTyi-a-yH®. 

N, N-y>f;WA7S h\ N, N-i^' 
^f^7bh75Ff(7)7SKS. fh?bHD75 

-f;l^S, ^dd*U, JS-fbyf-UV-. y?D/Hfb 

t-#s. ±tz, mffift&mwcofi-mzu . 

[0098] T^l^^lb. «t5ttJll cJoiV^W 
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mmm 1 acvrnjimt u-ai, mm^-Tj^rm. o 

*£i±#&Se££t&, 3 O'C— 2 0 0°Cc?>W>mX'3 0*>£> 1 

<?)WkmZ9Mft&Ml ctli, 0. 0 5/xm— 1 Oxtm 
<9®H, #4L<«:0. l.um— 3//mT'&.|>. 
m^i^l 1 d-C(± 5 xx m~~ 5 0 ;u miOiEffl. £F4 L< 
Jil 0^m~4 OAtmTSjS. 
[00 99 3 «Smil^S3fe«5ll4, S7 (b) 

c<i:9ft*!Sit&. ««Mi*ttiijisa0i£fMc-?tvc 

li, Milf ^R!2 000-1974 6#&ffitelH^$:h. 
[0100] *Jf*tt£3&l 1 e t=*SWft«W«£*Ji: 

[01013 #A^»HriUt(i. V^-4 0fi*% 
— 7 5*fi%, «<^^ypj0.5aS%— 2 011%, 
«?f«}i*3<Jl 0I1%~5 011%, ti®^j0. 5 Mi 
%-3Oli%t*0, JffiKllyWJ'^S*! 
%~-6 5SS%, ®f %£#J 1 SS%— 2 0 Sfi% , « 
1tfftjMSl2 0ll%-4 011%. ii>SJW2*fi%~2 

5«fi%f mmt ut«. T?i#Jitc*rtT, *s 

[0 1 023 #«4Mis 53"^-. #— -fr 

«0l«PSarc»* • #ttfi^3*u ^BJgkSixS. ft 

X7-1/- 3— h^tCfc 9S£*£?£?>JKWl 5jum~4 0;u 
nu »4U<J42 0/xm— 3 5//mti1S • l£*£$:h.T 

mmmmsemm 1 e t 3*14. 

[0 1 033 £«0J: 3 t»fi&$it/S*«®3fe«s 



lllilS2 4inm-8 6mm^ffi8K6 0ram/s~ 
3 0 0mm/sT®!irrS!g3fettF7Ar£)9, 30t 

[0 1 04 3 3»«a-91 1 1 Ott, - 

i o t* o , *m»safe* i ±<ciiKWtt ^ 
kcfimr u . ^mflMcr & t <ot* 4 . sitsss ioc 

«, ©^tth^-8**JR*ft$ixT±J9, H6teS%f J: 

mmv-^i uzmte-th. a«n-5i i«0^<or 

fc<R«WW5r|ft|KEBKL. tttto-5 6(cJ: 9«S3*i. 

fe-r ^»^«aig?t«£ 1 1 oymmsnznm l , ^r«as%fic 1 

[0 1 053 mmv— 91 Hi, MAOngSl 6mm~~ 
2 4 mmT, &JRi?c0;\°-f rfc* >y=* h«!lL 
/SO— 7, &4Wi«f»'Mttl3ffifc:NBR» S B Ft, EP 
DM. *>\,9vzt^ ^U3>3*A^*>fe^r-6#=Blffi*fi 
ft 10* £2 • cm-1 0 8 Q • cnu SSWOO' ~ 
7 0" ( 7x*-AgS ) amttaq&MWJB&Sfe 

^ LT Wfe v vSilSJ: 9 nM T ^.®E*>*9lJa$/iS . 
[0 1 063 ^SiJT'J^- H 7 1 LTliSU S . 0>n 

m. 3-^«, ^Js^tc^A^vroiAo^^iLio 

3S0lo-7l l(cStLTBI*L<irV% 

tf)RfS:fi£>fiJfflL-C&BE2 0 g f /cm— 6 0 g f /c 
mTlfffi^iX, 3S^o— 51 l±<?Dh^— «J|C$-5Acm 
~20A<m, ffg[L<(i:6^m~15^m, h-f— St^ 
fiOaJlff^i: LT(4B&1S~2®, if4L<J41S- 

\.&mt%i\i>ti.\<>. 

[01073 ms&K^msm&LtttowmBffiim. 

Tti, m&tJ-? 1 1 £im>g&tfal t tSMfc^ir 77 
L£-^LT#r6]$H£5Lc9-C;fc&#', IM+77Lt 
LT<i 1 0 0 jum — 3 5 0«mi:1"& i: J: < . 4fe. 0 
^L^cV^fiSSmjE (DC) emfifU 7X. t LXlt- 

2 0 0V 500VT'S>9. ~tHzMA-t&$:mmj± 

(AC) t LXIZ1. 5kHz— 3. 5kHz, P-Pm 
£El000V~180 0V«0^fri:tStJ:u. 4^:, 
#N«Wl«*=*»=*oT, Ri^tf-*-(fiI^Il]!|E-r-&31®o 
-7 1 lco^fcLTJi:, ^tf*-[ftJ(clHl^-r4^t8®3t 
f*rl(C^LT1.0— 2.5, L<{4 1 . 2 — 2 . 2c0 

[0 1 083 1 l (iBTK^i'i: < mH-^ffl 

tclHl^L. «*&D-7 6lcJ:9aiiM$^m : ^m'l4h^- 
-8 Sr-ecO^®^©^ Lfe«t®-C^im'S3tf*: 1 1 cottffl 



&u-7l 1 bV>ttftmz&\,^X . imnE.zm&Lx 

i mm t *r«jSottt i mmt comx-mmTh ztiz**) 

[0109] m?<v&mt9*><*®w?t&te (m 
5izi±^mm ; &m- &ms izm^) u^jmmtztitz 
im&imib&mzi-vst^mizm^ti&w. w^- 
d-5 5t,z±&^m&mi<^<r>wi,mffin* . mm 

fMt|5|S«^20gf/cm~-70«f/cm < M 
L< ii2 5 g f /c m-5 0 g f /c rat « t J; 

[oiio] H5fc5^i*a»«ro***jj:tfla6 
( mmm > k ± & t i £ ja^^-friitf , 

i±. M8<,z^4&<o&mm&b®mftm*i'i<7>M®. 

• * 

• iiflSB^ 'J *>a 

t 7 o -ex- s mmm-&t:'<7~> 7t . m^Ki^mm l . ?l 
mz. 

ao. 2 mgimZ'kA.tiTivp-^ttWt. l . >?jt^pr s > 

[oi 15] mz, Afi/yty?-4 oiigf, 

4 OSfiasfc^ti&flnU BWKarPCflW L$r**fcH 
«tcLT9 0X:t=*D^L, ifil?-ft*^S:ia^-C5«f^S 

L^A^9 5iC(C#iaL> 5B#|SfiM$L*:. *<Of&, # 
WlfcSFPfcjkft^U 4 5°C"CJi£$aS$r 1 0Nf©iT 
o T ~> T V b -f- - (DmtF? £ \ . 

[0116] nhixti^ry v-r-nmttu. wsmco 
f p i A2 i o omsx-^mtrnts kvvmmtm'fet 
htttiz. mm<7>A c - 2 mmm^vimm.x'jtmmc 



4) 103-255592 (P2003-255592A) 



5*. isitf. loco^fflj#«st4fe^)[l]!|e^^^ 

S*^«5rW^"S 138 l;^-n^fi!l!i^{±Sf®!-Rg 
mftcr>mMmiz~o^TW9li-Z. =5r*5, 08lc^Mfc 

M-f&4m&y°n*xlzJ:Z>mkl>'< : T'?t:. fcfc'U iil 
f&-ffimWTv-tx.*ftoi><r>b LTi^S. 

[0112] ijcc *%Hjcom^tt b -r-nm&mz 

^-T. *t9*§H!-. AW«1£h-*— ( 1 ) 3rl*L (4 ) B 

0^it$^ b^--C*> 0 . „ 
h-*— ( 5 ) =5rV^t ( 8 ) ttWWfeTWaS^ut h"y— 

[0113] [M^Steb-^- ( 1 ) W£S»igCT] X-f-U 

-?-8o mage. r^y/i-K^^2oafia5. 

1 0 5fifigB 

1. 5SfiSP 
0.5 5SS&5 

[0 1 14 ] 

2 0 oasgp 

{ =mtS$.TM («) S) 2 0*gg? 

71I8B 

SrSJS LfeSSS, ^fiiS*^ 6 . 8 m . ?mm.if 0 . 9 

lz£*)fflfeL*:&m^ 5.5 7eVtib^. C1«0^T 
> h -f—conn^izM L . SiiM±3c&JWT-*> § ^-iX 
^•?fl*»'^ 1 2 n m-CtP^ikWmm/* 5 . 2 2 e VcOK 
TKtt^ 'J 7? S-MSifcT' 1 %. <RST@*<*«;4 0 n 

mti^ttlWt*' 5 . 2 4 e VO^Jctt^ 'J * S: 0 . 5 
«fi%^80?g-&b-C^JPil-lrL. ^T>h-^— (1)5: 
#S?L^. ^^ix^^r^h^-- ( 1 ) tttttta«4HI 
Srffl^Tai^L^S, . 8 6 jura. PTO 

K*«0.983. ftWII^5.5 4eVT*)-p/S. 
[0117] [M^<4h-v— ( 2 ) coMiS^J] M^cO 
~>Tyh-)— ( l ) tcijviT. mmzL-cyfvisT- 
>7fr-cr>mwc?>tf.h k> izmwz *i-9 y h vtcs:sg 

i tz-<m.=?-<r)<k<k bmm&-$!;*&m.$:±-lfZ>iMJ%.Z 
9 0*CcO*i-C^^. V^V^h^— (2) Sr|a)«tc# 
»Lfc. WiSO^T^h^- ( 1 ) bm&UzLX. VHf 



f 
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hi— (2) (Kwm-azxf-^^vfYir— <2) 
v -r-mL^^frntii 6 . 9 ai m . n&fetf o . 9 

7. tt*&9ifc6*5.6 5 eV, -r-fef^hi — ( 2) ^ 
5 F8Dtfc?£#6. 9 6Atm. P3J&K**0. 9 7 5T. tt*f§ 
ifc6*5. 6 1 eVf$>o)t. 

[01183 cmismtthi— (3) axv (4) com 
jteaj] (2) tc*jv>T. mm*v 

^ y f-f xd- l 8 0 i: *-#v/7 7 ^ t C^ifc 
JBWttv-tfv* hi— ( 2 ) t|H|«tctTS-^S:ffVK 

mmaumtmuu -f^n-hi— o> 

?hi— (4) fc£f£lSLfc. >fXD-ht 
- < 3 Hi. ht-ftfWTt^fg*! 6.93itm, 
P37g«3&*0 .968. f±^ra^*5 .55eV, -f Jto- 
hi— ( 3 ) CD¥«$4S**7 .OUm. PJmfetfO . 9 
7 1 . i±mwm& 5 . 5 2 e Vtib^fc. . 
? hi— ( 4 ) hi— ^tt^W^S^e . 8 9 
Aim. FTOJg**0.9 6 5. tt*Mt* ! 5.49eV, r 
9 y? hi— (4 ) cW^fg3^7 . 08,um. FWK 
#0.975. 4*68^36*5.4 5 e VTjofc. 
[0119] [aSSMKtthi— ■ ( 5 ) ?)SSBi0!|] 
j|fyx*T7HMIl (H#-ftJ«Iifl (80 Wi. Mv-E 
S-8 0 1 , 3&timi&#k&%itfLfr(7>ltm4 5/5 5) 

ftfigP, StMMi: LTlt^36* 1 5 2*C. Mw*>*4 0 0 0 
c7)^'j7-ab*l^V3«fia5. LTcO 
•9- 'J i-^g^m^frE - 8 1 ( J*" V x >• Mfc^XSii 

(**) m 4«fia5s-^>-^x^sdfif-^fflv>T^— 

1 KM 1 3 0 °C<7) - mW LHi Lfl§ST-il«$ t . 
#SJLrt:. £^#^£2mmfcfc[Ttefflt[H*U 

KJ:6»iBaKcJ: *MHRU Ti*-«tta7. 2 9^ 
mX\ Pimm0.9 2 4C0i^T>'h^—cr>b-f—W^. : F 

&ntz. ttz, ■mh-i—mm.^cotiimmmii. m^co 

5.3 9eVT'J>-?3t„ 
[0120} n^fltz hi — ffi&TlZti LT . WiftCO h 
i— ( 1 ) T'<£fflL7t2aa^i^7k14>''J^cO-5^. /h 

m?m<?>i'V*z¥#^<!m*m { $)7 nm. tt*wssc 

?6*5. 1 8e Vco^7j<tt^'J*lc^i.T-?-<OS?rO. 8fi 
n m , {t*NR*< 5 . 2 4 e VcoMA^^ U # CSit 

*ommt:o. 5n&%muL. mz. —m^^cowk 

if In m$r^ L 8 0 n mt, a»-?SfcWI& 1 7 n 

m. mift¥M8C36*5. 18eV, ffl 2 fr*M&7>' 5 . 6 
2 e V^;|cttT/P5 i— 'J ^*^BMUtttt?$- 0 . 
511%, SfeJUIg-ffcifeJi: LTT^-att^S**^ 0 n 
m. ft*pgSt75*5 . 6 4 e VcOrt^/PTi-?— te'MBMt: 
f-*vfco.4**x»aiia*u ^r^hi— (5) 
Srf^SL-3t. WVhi— ( 5) ii. 

<m=Fm#m . 3 5 ^ m, pra«a»o .929. ft*m 



ifc6*5.4 7eV-C&o3t. 

[0121] [m^mffihi— (6) . (7). (8) 
ngmmi m^co->T>b-i— ( 5 ) <7DgBteW;:tsev\ 

iii«tcLTv-fcf>^hi— (6) (v^v^hi— mm 

bL.X*>-$y6B&mi) . -fJto-hi— (7) 
fi&ffl) fcit/rT^ y? hi— <8) (^9 -y 7 hi— H 
[0 122] ZCObZ^ V-fcV^hi— ( 6 ) (2. -?-<0 

h i--mmi L co^i%~<m.?m i m i . 2 8 u m . rje* 

^#0.925, ft*WSC3&*5.4 2 eVtfcl T-feV 
^ hi— ( 6 ) ^J^-»^l[Si:F , 3^36*^^ t ixt»{5i2' 

v-r^hi— (5) iuffsfefto, ft*rast#5. 

4 9eVtS>-j^ *3t. •fxo- hi— (7) J±. % 

co h i— m^co^m-^m^i>m 1 . 2 9 u m . n 

mm&O. 9 24 . tt*PHi:3!)*5. 5 5 e VT'fo*). 4^ 
o-hi— (7) <0¥«J— <5?SltMi:Rm36*v^-r>h.t>iI 
(^rvhi— (5) i:«a<3l5]tT-$>>3. tt^PIS** 
5.5 6eVCi6-j!t. sgt, ^9>y^hi— (8) 
{i. h t-fSfW^-aSf® 5 *!) 7 .27 At 
m, RJ^Jg^O .925. tt*MS:76*5 . 6 0 e VC& 
>? . ^9 -y ? hi— ( 8 ) CO*m— <m&t R0Jg36*V^ 

•rtium>-T>h-i— (5) t\mmi.x'$>K>. ft* 

mm&5 . 6 1 e VX'$>~>tz. 

[0123] mim£tzi±tm-f8.timm7'v-tzxiz 
x&mmBfSLmmcom) ms^^mm-^.^my 

^mmru^xhzXi.mimmmitLx. mstc^ 

;p*9— yv>?&h&. zcoyiu# : 7—y°o>?i:m 

-tm8izn\^X. 1 0 Otef&S^rflc^-— -y h36*ffi^5i^ 
^^ffl^f*:*- h U -y l> . Z comx-li. ®&£te 

x-hv -y vt LTfflflitsnrv^T, ®^t^«a?^. 

- -y h 36*<!8'nc2£re£ 5 J: 5 krSroTfc 0 . 

«c (yT. mz!gffibbi,\^ ) 14 036*H^L^V^ 

JSfttt 14 0^0 (C«±-?"<7)IHHK^-|liJtC^-, T . 

Si: 160. mm^&b lx commas 1 

0 (Y. M. C. K) . 4>fa^Sia3 0. £}J:Tf?V 
--yf^fk l 7 0*sieM$a€, . 
[0 124] Stn-7l 6 012. Jgi3£fla 4 0^0^ 

miz%mi,xzconmm$:-mizwm.2i£2>. -mizw 

MLtim/tft 1 4 0<y5^®tCJi^3t^---y h 4 0 lc<k 
ix. ZcomftL 1 tcJ: -?-CiS3e* 1 4 0±tc#m^S35* 

. i o iz i -oxm&m 

tms-zttxmmztiz . 

[0125] mm.&i obLxjtt-mcomm&i o 
y. T-eyfmcomiStSsi om. ^r^fflcosms 1 o 
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C. #it^9 y?ffl<^&&l OKtflSft^itT^ 
h. Ztlt>Mm%% 10Y, IOC, 10M. lOKJi-?- 
ft^»IMSt{c«fig$*lT^6. *LT. StRWtc- 

^Ngf&gnar o-t x<7)i^-{i®^ 140 izti L,xm%. 

•ru±*<7)i&£:\imitte 1 4 0 L#S J: o £=5:o 
TV%&. ^ixttfOilfil^l 0<i. ®3tft^±J{ti.tfc*M 

^1 OJi-fJto— Y. V-feVrJ'M. S^r^C. 7^-/9 
K<7) p *><Ot vifi\fr<7) Y i — £®3£fl£ 14 0 <0f<® tctt 
5-LX®jmi 4 0±co#«}t«5r3B«-r JUlo- 
51 lti*SWW3-9. ^Jx.(f*ffiSrffiB5-ft;L^^ao 
-9T-fifj£$ixT^.g>. JI&Six^bT— AM*. fISIE 
3 0 0><P f&W¥'<Jl' h 3 6 ilClK^? ft-S. . ? U 

--ymi 7 o«. ±ieft^f*tc/s^i 4 0^1- 
jaffi^ft^LTv^ bi—Tzmz&t'r 9 v~i-yu 

b -f— h 9 V —— >7 h 1— igiRgp t &m£. X V * 

[0126] 012. 3it, 

4*<D©3!jt7— 93 2. 3 3. 34. 3 5 k. 
a-5WjaOtc^$^:*l4is^<04'S«K^'<.;l'h 3 6 
kSr^LT^S. IBI&o-93 1(2. ^^SSgP(cSI^$ 

tvtzm^L^^mmtfmfcfa 1 4 o^igi&fflf&^fc 
-^-5Tv^i4:tcj:-3-cjaae«si4 0i:i«ii— <omax 
l K:a*oTtf isjk^/p h 3 6 a^sse* 
1 4 0 tBsisi— <Dfflmxm^*;et>jj{inizffiffliimzft.& 

[0 127] t¥ifta— 93 5WD-5 3 1 kcofflX 
•f^e^/U h 3 6 *^#lS#«05g^fC J: ~> X!8dtifc 1 
4 OI,zmmistL&GLW.izWiWiZtLXt} 0 . /g3fc# 14 0 
1 ^ibme^ou h 3 6 b <7>&tm<,z}i^x . -JXIS^aJ 
T 1 W&fcZtlX 1^-5 . t£l&o-9 3 5 (i. ^hnr^x 

I- <7>mmt>\ft± : S!LWt,zt3\, >T-^«^SRT 1 coifi < 
BSMSftT^S. 

[0128] JfgS&U— 9 3 1 t=<±4 1 im^/l'h 3 6 £ 
^LTH^L&v^go— 9rt*IdS$:ft.T*>9. 

ago- 5 lt •wbhe^/I' h 3 6 cDmm.{miz-<k 

^«ffi*>'EP3D^nS. fi£18o-9 3 2(3. ^>i^s> 

;i-h3 6 2r-ec7)5g0^r^f+^L,Tv^„ tio-7 3 
3l±~»^^:gPT 2 ^i«tSA- 7 ?T7rD-7T'J l 
6 „ d W<7 9 T '//o-? 3 3 Cli^lBMeP's/U h 3 
6 S-^LTr<J^^o-9 3 SaWnliJSS^T^S. 

v ^mmimizj: o (Hawes*^ h 3 6 tc*r Lxmm «rtg 

(=3r-?TV^&. fti&D— 9 3 4(4'</Uh ? "J — 7^3 9<7) 



[0 129] ■W^«K^>s/l'h3 6l2:. «lit, 
m^-htC^ffi^iX. mftft 14 0 Cffi£?ix6£i»iJi£: 

m>t> % h mmmtkcr>_tt,zBf&. $ tix 0 . <r 

£ztihztiz£-?xmwMtf&mzmiHL. znmm 
mz'mmv-ywmte-r&j:? mst^-o^ . 
[0130] t^jsm»^<ju h 3 6 *«tii^iftsfxs^ 

T. -»^E^TlfcfeV^. iSofcttl 4 o±<o >--*-- 
®* s 4'^lK^:^/l'h3 6Ji(ce^^^.. tt*RIC9^h 
3 6_hlC^?n^h^-«(±. r.<JC^g|5T2tCi3V> 

5 0*^^Jl$ix. y'-hn-9*fGt=J;-3TH)f^^ 
>f 5 >7X--<Xm;^&T 2 tc«*&$ixS . 5 1 i*&ifft;$ 
-bvb. 5 2l±\?>y9T'y7ct— : 7X'£>&. 

[0131] -dm^&T2x-dffi¥Ztitz h-f—m. 
rf%.mm6 oxfzmzti. 9tmz&7 0 zm->x3im* 

#cr>9-—*8 0±lz&m$tlX:i'—}~ l gi1r&8 l_B=#f 
LXW.^zm±t,tz2~o<r>mmB&7 l. 7 2S:*tT 

*5 0 . ^*sia6 0 ^ii^Tt ^- h{iv>-r^*>co#»^ 

§S7 lXi±7 2Sr3l-oT»ffcB$tl&. d^Sfffi^ 
K7 1. 7 2<±*-f •y^-VN* y^MSS^t«^LT*J'). 

b <7jj^Btcw«2- mmtz m^ztmn&m^ 1 1 x 

(2:7 2(3-01X1^^- h**. jgiIo-5 7 3Sriio 
TSt^-<XI£^T2t|*I(tT*&jft?<x& i 3C^roT 

[ 0 1 3 2 ] <Xtc. H^^Sc7)#««a5«<7)^tM 

<^T^SoK#: (OPC 1 ) OK&ft} C^JSWlcO^® 
iS3t#: (OPC 1 ) lofm-Cii. *-f. r;PS3MKo 
S85.5 mm«0^tt^«s 1 atOMffilc. T3l£i! 

1 b t LT . ryU3-^«TStt^^ OV (**) ^ 

rcM8oooj > ^easspkrsy^^v^^ti. 
mtrnrn, wfozitxtc&mxMt: v ^a-f-fy/ 

ffitllt. 1&K1 0 0-CT4 07i-KS$-ti-. MJP1- 
5^m~2^m<5DT§l^^l bSr^L^:. 
[0133] ttV^T. OT?l#® 1 b±t=. IK^ifefeM 
mt LXcr,Jt3r~>^9-iyj±y9uisT->in&%£ 

t. 7+7->umm { bx-1 . m*iV¥ m) $su 1 
mmmt, i?9xuv^9>\ ooaagpts:. 01mm 

<075f9X fc'-XSrfflV Vzy>- K 5 ;UT'8 «fra»t!C$^T 

mmftffis. £%tz. ft hixtzmmnwimz - ^t?i t= 
il 1 b _bc . 'j >-^n -f- 4 >-9 , mxmj: L . 8 0*CT 

2 mmo.3jumcoQffitt±mi c* 
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[0134] ^comM^EM 1 c_tC TfBflfiisS 

( i ) ^^Vfi-it^mmmmmmn4 om&&t* 

§!!) 6 OMABZ ht^>4 0 0Sfig|5^j§fi?$-yr. $Z 



tmmzG-tzimmmm&imi (opcd zmn 
mmttmgiwzm^. o o nwx-m^Ltit 

5.48eV^Lt. 
[0 135] 
t-ftl ] 







»fe*« 


o.s-i s u < ijm -1 oaasi 




1 -lOil^l, *?£U<(vfc2.5 — 8ftfiffi 




0.1 #*l,<l*0.5 — 5M*» 



[oi36] {^mm& (opc2) cowm®) mm 

(OPC 1 ) lfcfcWC. S^ttsfe^i at-/ 
— ixl/X£0J5S4 0 umX'\S.'&8 5 . 5mm«-f^ 

(2) crusty Mt-smzm^K **U2HHii6tm 



i:|HJ^tcLTW«8mJia'Sot«£ (OPC 2) 1 Srf^SSL 

i:. 5. 50eVC^. 
[0 137] 
[4fc2] 





loomafflnc^ur 




0.0 3 — 2 mfiSPx £ L < I* 0.1 — 1 fgj&ft 




0.0 1 —0.1 M20 




1— 40fiStflU »tU<tt2-350U 




0.1 -7*fiSK U < (*0.5 — 5*S&1 


a few 


1-20gttfp, »*U<l*3~10lftffll 


as jhw 


0.0 5 — 5magBs L < ttO.I — 



[0 138] (ffln-7ll^PJ)Sin-7l 
1 «±, 18m mcOT/P 5 /\V Affile— -y T)V* 
* (mZ23um) fcfcU (Ra) 4AtmcO 

*Bf*»fc. Zcr>m®v-7 1 l«®co-gB€:W0^ 
l«l«(cU-Ctt*raSfc&ffl^U^i:C^. 4.58e 

[01393 ( h^-^ur^-h-w^caj) hi—m 

$!)7V— K7li, ff$8 O^m^SU S^lCllS 1 . 5 

-jua -f < y^mizxmjmm-r^ z t tz j: o , m& 



vmfxftML. zcotzizvufy&cottmmmm 

5eVi:U;. 

[0140] < <t>m&imwcr>&imtecr>ftmM ) *> m 
v&mmmx'$>h*famm.&mz . -r;^^-^^mm 

3 OSfipP 
1 OfflSgp 

7oasgp 



[0141] &wc. 



5 



^'Jfh77Wnxfl/ >oc-?/P ^ g ymm ( SH&fr 6 0 MM% ) 

1 1 . 6SLfiSB 

^«ttSHfc*x 2 5«saj 

3 4aasc 

-f^S^I* 2 0SfiSB 
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x o tco-^n-x -f >ymzx mmzmx$z& LX , 

[0142] *LT. u^)lIi/-bJ:^54 0mm 

£fTd£ilc:J:9*f^^^3 6£#gL*:. .Ico 
«t»iate^^l^h3 6cOfi|c«ffitn:Ji:2. 5X1 o^fi • c 
mt*-p^. ti:Wmi±5. 37eV. Stgfl^fc 

[0 14 3] (^«S§cOfm0!i) 5SSfg6 Otib-^u 

>-7°6 0 Ow£|*JjiSl., i/'j3yrfA2.5mm (60 
* J I SA) _BcPFA£rJ!*5 OjunHcjSMLT 4 

o icjgflfc LJt . ri/xa-^iiADy^yrs 

0 Ow£ftiKU >-U r?>-rfA2. 5mm ( 6 0* J I 
SA) ±.(,ZPFA&f$.*-5 0vml l Zl8MLX<t>4CHZ& 
fKL*:. 5&ffaagt41 9 0'C&c:i£S£L.-O">&. 

[0 144] icoidlr^^ix^^/^^-r'JV^ 

(i) H^LSrv-^xhnvb'i— (^—Vi-t^>- 

i&Mj&i&mcmmm 9 0 izaji zti&t. mftt* 1 4 

0. 3K«S1 1 1 , fcit/^raSE^^b 

3 6*>*lsHK8Bi6$ttS. 

[0 14 53 (ii) mftikl 4 0<0^ffi^mo-7 

1 6 otci-p-c— 

(iii) HWcOTLfc*8^14 0<rc5WfllHte. Jgft-x 
-•y Y-AOlzi-oX&l&m (Mifcf-fxo-) 
W«^JCt>t:^W^S3tLl^$ix, -<xn-ffl<D 

[0 146] (iv) !S**14 0t=Ji, ^lfeBWWIi. 

«f-r XO-flf^JJHSSgl 0YO^C7-7C0^3&>*iS3K* 

1 4 0 LTBfr5t<D3£t£=4r -V 77LJfcV^T-b7hS 

ti&fr£Mmyttki4o< l ztmL. zni,z£->x±Mz 

xo-co h -f-*6;W3ott*: 1 4 0_BcJBj£S*lS . 
(v) h 3 6 (cli . JJB h OHHWttfc 



«snt h as&^gpT i (cfcv»T ^ras^ 
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